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(57)Abstract: 

PURPOSE: To record plural images on a recording 
medium limited in size with good spatial efficiency. 
CONSTITUTION: An output machine is a device for 
successively recording plural images on a photosensitive 
film. When the arraying direction of the image on the 
photosensitive film is designated from a control panel, in 
this recorder, the recording start position P(Xc, Yc) of 
the image is decided based on the designated arraying 
direction (horizontal arrangement or vertical 
arrangement) and the recording size (x, y) of the image. 
Then, the image is recorded from a decided recording 
start position by an exposing part. 
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« NOTICES * 

IPO and NCI PI are not responsible for any 
lamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
J.In the drawings, any words are not translated. 



DLAIMS 



;Claim(s)] 

.Claim 1] An array direction acquisition means to acquire the array direction on said record medium of said 
mage in the image recording equipment which records two or more images on a record medium one by one, 
image recording equipment equipped with a starting position decision means by which the array direction 
acquired by said array direction acquisition means and the record size of said image determine the recording 
start location of each image, and a record means to record said image from the recording start location 
determined with said starting position decision means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to image recording equipment and the image recording equipment 

which records two or more images on a record medium one by one especially. 

[0002] 

[Description of the Prior Art] The image recording equipment for platemaking called an imagesetter and an 
output scanner carries out sequential exposure record of two or more images at the sensitive film (it is only 
hereafter described as a film) which is a record medium. Since two or more of these images have various record 
size, if the record location of each image is not determined taking the record size of two or more images into 
consideration, its field by which image formation is not carried out will increase, consequently its useless part of 
a film will increase. 

[0003] Then, it is possible to prepare the memory which can record image data on image recording equipment in 
large quantities, to once memorize two or more image data in the memory, and to record an image one by one 
according to the record location which determined the record location of the image of these plurality with the 
record size of image data, and was determined after that. However, since a record location cannot be determined 
unless the size of two or more images of all is known required [ mass memory ], this takes long duration by the 
recording start. 

[0004] For this reason, with conventional image recording equipment, the image formation field of a film is 
divided into an one direction, and two or more images are arranged and recorded one by one along that division 
field. That is, the array direction of the record image to a film is fixed, it meets in the array direction, and the 
image is assigned one by one. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with conventional image recording equipment, since the 
array direction of a record image was being fixed, the non-record sections by which image formation is not 
carried out depending on the record size of an image may increase in number, and a film may become useless, 
for example, it is shown in drawing 8 — as — two or more image data IH8 — if the record size of each one 
direction (for example, the main scanning direction Y) is almost the same, and the sequential record images 11-18 
are arranged to a main scanning direction Y as shown in drawing 9 when the size of the other directions (for 
example, the direction X of vertical scanning) is various, the non-record section shown by hatching to the 
service area EA of a film will become large, and a useless part will increase. Therefore, only six images 11-16 can 
be recorded on the film of one sheet, but the two remaining images 17-18 must be recorded on the following film. 
For this reason, a film is consumed vainly. 

[0006] When recording the image of size as shown in drawing 8 , as shown in drawing 10 , the non-record section 
which the way which arranges images 11-18 in the direction X of vertical scanning shows by hatching, i.e., the 
useless part of a film, decreases, and all the images 11-18 can be recorded on the film of one sheet. In case the 
purpose of this invention records two or more images on the record medium with which magnitude was limited, it 
is to enable it to use a record medium effectively without futility. 
[0007] 

[Means for Solving the Problem] The image recording equipment concerning this invention is equipment which 
records two or more images on a record medium one by one, and is equipped with the array direction acquisition 
means, the starting position decision means, and the record means. The array direction acquisition means 
acquires the array direction on said record medium of an image. A starting position decision means determines 
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the recording start location of an image with the array direction and the record size of an image which were 
obtained by the array direction acquisition means. A record means records an image from the recording start 
location determined with the starting position decision means. 
[0008] 

[Function] With the image recording equipment concerning this invention, if the array direction on said record 
medium of an image is acquired by the array direction acquisition means in case two or more images are 
recorded on a record medium one by one, a starting position decision means will determine the recording start 
location of an image with the array direction and the record size of an image which were obtained. And a record 
means records an image from the recording start location determined with the starting position decision means. 
[0009] Here, since the array direction of an image is acquired, an image starting position is defined according to 
the array direction and the record size of an image which were obtained and an image is recorded on a record 
medium, an image can be efficiently arranged to the record medium with which magnitude was limited, and the 
useless part of a record medium can be lessened. 
[0010] 
[Example] 

The block diagram 1 of image recording equipment shows the output machine 50 for the platemaking as image 
recording equipment by one example of this invention. The output machine 50 mainly has the box-like body case 
51, the film feed zone 52 arranged at the tooth-back side ( drawing 1 near side) of the body case 51, and the 
exposure section 53 which exposes the film supplied from the film feed zone 52 f and records an image on a film. 
The configuration exposure section 53 of the exposure section consists of an exposure head 3 which exposes 
the cylinder 1 which equips a peripheral face with the supplied film 2, the motor 12 which carries out the rotation 
drive of the cylinder 1 in a main scanning direction Y, and the film 2 held at the cylinder 1 with the light 
according to image data, and a head migration device 15 in which the exposure head 3 is driven in the direction 
X of vertical scanning, as shown in drawing 2 . Between the cylinder 1 and the film feed zone 52, the film 
attachment-and-detachment device which is not illustrated is arranged. A film attachment-and-detachment 
device performs supply and discharge of the film to a cylinder 1. 

[0011] The exposure head 3 consists of movable carriages 7 to which the zoom lens 5, and LED array 4 and 
zoom lens 5 for carrying out image formation of the image of the light emitting device of LED array 4 which has 
two or more light emitting devices, and LED array 4 to a film 2 are being fixed. The head migration device 1 5 
consists of a motor 1 0, a ball thread 8 by which a rotation drive is carried out by the motor 1 0, one pair of rails 9 
(only one side is illustrated) arranged in parallel with the direction X of vertical scanning, and a ball nut (not 
shown) which it is fixed to a movable carriage 7 and screwed in a ball thread 8. The migration device 15 moves 
the exposure head 3 in the direction X of vertical scanning by driving a motor 10. 

[0012] Motors 10 and 12 output the encoder signals EX and EY from the encoders 1 1 and 13 which drive control 
was carried out in response to driving signals VX and VY f and were formed in each. The encoder signals EX and 
EY show the X coordinate of the exposure location by the exposure head 3, and Y coordinate, respectively. An 
image can be exposed to the effective image field 20 of a film 2 by carrying out luminescence control of LED 
array 4 by the above configuration, based on image data, while a cylinder 1 rotates to a main scanning direction 
Y and the exposure head 3 moves in the direction X of vertical scanning by the motor 10 from a motor 12. In 
addition, the film 2 with which the image was exposed is developed by the developing machine (not shown). 
The control-block Fig. of the output machine 50 is shown in the block dia g ram 3 of the control section of an 
output machine. 

[0013] The output machine 50 records image data IM outputted from the system 60 which consists of an image 
reader or an image database on a film 2. This image data IM is expressed in the raster format. Moreover, the 
output machine 50 and the system 60 are connected through the interface 40. The output machine 50 has 
CPU30 for control. RAM31, ROM32, and an interface 40 are connected to CPU30 through the system bus 36, 
and CPU30 controls each load based on the control program stored in the various data and ROM32 which were 
stored in RAM31. 

[0014] in addition, the various data stored in RAM31 are the spacing alpha of the direction of vertical scanning of 
the array direction **** LAYOUT flag "time it is lining up side-by-side — the time of "H" and a vertical list — 
V" of the record image inputted from a control panel 33, and a record image, the spacing beta of the main 
scanning direction of a record image, the recording start position coordinate P (Xc, Yc), and the exposure 
position coordinate Q of the exposure head 3 (Xh, Yh). Here, that an operator should just set up according to the 
size of an image, the array direction of an image should just choose the array of the direction of vertical 
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scanning, when the size of the main scanning direction of two or more record images has gathered, and the size 
of the direction of vertical scanning has, on the other hand, gathered the*" array of the direction of vertical 
scanning. Moreover, it cuts and carries out, spacing of ** is shown, and spacing alpha and spacing beta can be 
set [ required in order to separate two or more images recorded on the film 2 of one sheet, respectively ] as 
adjustable by the operator. Moreover, the coordinate P of a recording start point is set up by the operation 
mentioned later, and the exposure position coordinate Q is always detected by the encoder signals EX and EY 
from encoders 1 1 and 1 3. 

[0015] Each load which CPU30 controls is with the memory control section 41 and the LED mechanical 
component 43 which were connected through the system bus 36, and the motors 10 and 12 connected through a 
system bus 36 and each driver 35. The memory control section 41 performs control for writing image data IM 
inputted through an interface 40 from a system 60 in image memory 42, and control for reading image data IM 
from image memory 42, and outputting to the LED mechanical component 43. The LED mechanical component 
42 controls luminescence of LED array 4 according to image data IM outputted from the memory control section 
41. Moreover, a control panel 33 and encoders 1 1 and 13 are also connected to CPU30 through each interface 
34 and system bus 36. 

[0016] Thus, CPU30 outputs driving signals VX and VY to motors 10 and 12, respectively, and carries out drive 
control of each motors 10 and 12, and controls the memory control section 41 and the LED mechanical 
component 43. 

outline actuation — by such configuration, if the size x of the direction of vertical scanning of image data and 
the size y of a main scanning direction are received from a system 60, CPU30 will determine the recording start 
point P of an image by the array direction of the record image set up beforehand, and this size x and y, and it 
will drive motors 10 and 12 so that the exposure location Q of the exposure head 3 may be located in this 
recording start point P. And an image is exposed in the location determined by carrying out luminescence control 
of LED array 4 based on image data IM. 

The example of allotment in the case of arranging and recording two or more images with which record sizes 
differ in the direction X of vertical scanning on allotment drawing 4 of a record image is shown. 
[0017] The image data of two or more images by which a sequential output is carried out from a system 60 here 
IM (n) It xn(s). ( — however, n= — the size of the direction of vertical scanning of 1, 2, — ), and image data IM (n) 
Spacing of the main scanning direction of alpha and an adjoining record image is set to beta for spacing of the 
direction of vertical scanning of the record image which L(ies) and adjoins [ size / of Lx and a main scanning 
direction ] the size of a main scanning direction in the size of the direction of vertical scanning of yn and the 
effective image field of a film 2. 

[0018] The record image RIM (1) based on image data IM (1) is the recording start point P1 about a zero (0 0). 
The field carried out is exposed. The record image RIM (2) based on following image data IM (2) is the recording 
start point P2. Although the field shown is exposed, the Y coordinate of the recording start point P2 is the 
recording start point P1 here. It is the same and X coordinate is the size x1 of the direction X of vertical 
scanning of image data IM (1). It is the point shifted by the coordinate of having added spacing alpha. Namely, 
P2 : (xl+alpha, 0) 

It becomes. Consequently, only distance alpha leaves spacing of the direction X of vertical scanning of the 
record image RIM (1) and the record image RIM (2). 

[0019] Next, since the free area of the 1st horizontal-scanning field R1 is small, the record image RIM (3) based 
on image data IM (3) is recorded on the next 2nd horizontal-scanning field R2. Here in the m~th horizontal- 
scanning field Rm (m is a positive integer) It is the field which the record image with the same coordinate of the 
main scanning direction Y of the recording start point P is formed, and is divided by the parting line parallel to 
the direction of vertical scanning. In the case of drawing 4 , the 1st horizontal-scanning field R1 It is the field 
where the 2nd horizontal-scanning field R2 contains the record image RIM (3), RIM (4), and RIM (5), including the 
record image RIM (1) and RIM (2). Therefore, recording start point P3 P3 : (0 Ymax (D) = (0 y1+beta) 
Here, spacing beta is added to the maximum coordinate of the main scanning direction in all the record image 
fields recorded on the 1st horizontal-scanning field R1 with Ymax (1), and the main maximum coordinate is called 
hereafter. This is for vacating spacing beta at least between the record images of the 1st horizontal-scanning 
field R1 and the 2nd horizontal-scanning field R2. 

[0020] the following — the same — carrying out — the recording start point P4 of the image data of image data 
IM (4) and IM (5). and P5 P4 : (x3+alpha, yl+beta) 
P5 : (x3+x4+2 and alpha, y1+beta) 
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It becomes. Furthermore, when recording image data IM (6) on this film 2, if the formula of Ly-Ymax(2) >=y6 is 
filled, it can record on the 3rd horizontal-scanning field R3, but since it is unrecordable in an effective image field 
if not filled, it records on the new film 2. 

The processing flow which starts one example of this invention at processing flow drawin g 5 is shown. This 
processing flow shows the contents of the control program stored in ROM32. 

[0021] First, initial setting is performed at step SI. Here, a LAYOUT flag is arranged at "stable ranking and 
hierarchy (H)", and the exposure head 3 and a cylinder 1 are arranged at a zero. Moreover, the recording start 
point P (Xc, Yc) is set as a zero (0 0). At step S2, the array direction (LAYOUT) of the spacing alpha of the 
direction X of vertical scanning between adjoining record images, the spacing beta of a main scanning direction 
Y, and the record image which were inputted from the control panel 33 is received, and the received data are 
stored in RAM31. 

[0022] The film feed zone 52 and a film attachment-and-detachment device are controlled by step S3, and a 
cylinder 1 is equipped with a film 2 at it. In step S4, when it judges whether there was any input of discharge of a 
film 2 of directions from a control panel 33 and there are directions of discharge of a film 2, it shifts to step S5, 
a film 2 is discharged from a cylinder 1, and this processing flow is ended. 

[0023] When there are no discharge directions of a film 2, it shifts to step S6 from step S4. It waits for 
directions of the image recording from a system 60 at step S6. When it is judged that there were directions of 
the image recording from a system 60, it shifts to step S7 and the size x of the direction of vertical scanning of 
image data IM and the size y of a main scanning direction are received from a system 60. At step S8, in stable- 
ranking (direction array of vertical scanning) processing (LAYOUT flag = "H"), the array direction of a record 
image is shifted to step S9 with reference to the LAYOUT flag of RAM31, in vertical list (main scanning direction 
array) processing (LAYOUT flag = "V"), it shifts to step S10, and it performs image recording. After these 
processings finish, it waits for return, discharge directions of a film, or directions of the following image recording 
to step S4. 

[0024] The detail of the lining-up-side-by-side processing flow of step S9 is shown in drawing 6 . First, a 
recording start location judges whether in which case of the following three cases, it corresponds at steps S21 
and S22. these three cases — ** — the case where an image is recorded on the following film. 
** When an image is recorded on a different horizontal-scanning field from said image transcription image. 
[0025] ** When an image is recorded on the same horizontal-scanning field as said image transcription image, 
coming out — it is — formula the case where Yc+y>Ly is filled — the case (step S21 is Yes) of **, and formula 
Yc+y<=Ly — and — the case where Xc+x>Lx is filled — the case (for step S21, No and step S22 are No) of **, 
and formula Yc+y<=Ly — and — When filling Xc+x<=Lx, it is judged as the case (step S22 is Yes) of **, 
respectively. It is the coordinate location of the recording start point P at the time of assuming that an image is 
recorded on the horizontal-scanning field as the record image recorded last time where Xc and Yc are the same 
here. 

[0026] ** a case — the present and a cylinder 1 — equipping — having — **** — a film — two — **** — a 
free area — being few — since — a degree — in order to record on a film, shift to step S23 from step S21, 
discharge the film 2 with which the cylinder 1 is equipped, and equip a cylinder 1 with the new film 2 at step S24. 
Furthermore, at step S25, the recording start point P is changed into a zero, and step S26 performs image 
exposure. Next, at step S27, the following record image sets up X coordinate Xc of the recording start point P, 
assuming that it is recorded on the same horizontal-scanning field as the record image recorded at this step S26 
(making Xc into x+alpha), and makes the main maximum coordinate Ymax y+beta further. However, Y coordinate 
Yc of the recording start point P does not need to change. 

[0027] ** a case — last time — recording — having had — record — an image — containing — having — 
horizontal scanning — a field — **** — a free area — being few — since — a degree — in order to record on 
a horizontal-scanning field, shift to step S30 from step S22, set the recording start point P as a point (0 Ymax), 
and perform image exposure at step S31. Here, the main maximum coordinate Ymax is the value which added 
spacing beta to the maximum coordinate of the main scanning direction of the record image of a pre-horizontal- 
scanning field. Next, at step S32, the following image sets up X coordinate Xc of the recording start point P, 
assuming that it is recorded on the same horizontal-scanning field as the record image recorded at this step S31 
(Xc is made into x+alpha), and makes the main maximum coordinate Ymax Yc+y+beta further. However, it is not 
necessary to change Y coordinate Yc of the recording start point P like the case of**. 
[0028] ** a case — last time — recording — having had — record — an image — containing — having — 
horizontal scanning — a field — being the same — horizontal scanning — a field — recording — a sake — step 
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— shift to step S28 from 22, and perform image exposure by making a coordinate (Xc f Yc) into the recording 
tart point P as it is. Next, X coordinate Xc of the following recording start point P is set up, assuming that it is 
scorded on the same horizontal-scanning field as the record image with which the following image was recorded 
t this step S29 at step S29 (Xc is made into Xc+x+alpha), and what added spacing beta to the maximum 
oordinate of a main scanning direction among all the record images of this horizontal-scanning field is further 
et up as the main maximum coordinate Ymax. 

D029] The detail of the vertical list processing flow of step S10 is shown in drawing 7 . Vertical list processings 

re step S41 - step S52, perform processing of step S21 - step S32 lining up side-by-side, and same 

rocessing, and replace the X coordinate and Y coordinate in a lining-up-side-by-side processing flow. Here, a 

ecording start location judges whether in which case of the following three cases, it corresponds at steps S41 

:nd S42. these three cases — ** — the case where an image is recorded on the following film. 

0030] ** When an image is recorded on a different vertical-scanning field from said image transcription image. 

: * When an image is recorded on the same vertical-scanning field as said image transcription image. 

ioming out — it is — formula the case where Xc+x>Lx is filled — the case (step S41 is Yes) of **, and formula 

(c+x<=LX — and — the case where Yc+y>Ly is filled — the case (for step S41, No and step S42 are No) of **, 

md formula Xc+x<=Lx — and — When filling Yc+y<=Ly, it is judged as the case (step S42 is Yes) of **, 

espectively. 

0031] ** a case — step S — shift to step S43 from 41, discharge the film 2 with which the cylinder 1 is 
equipped like the case of ** in a lining-up-side-by-side processing flow, and equip a cylinder 1 with the new film 
I at step S44. Furthermore, at step S45, the recording start point P is changed into a zero, and step S46 
>erforms image exposure. Next, at step S47, the following image sets Y coordinate Yc of the recording start 
>oint P as y+beta. assuming that it is recorded on the same vertical-scanning field as the record image recorded 
at this step S46, and makes Xmax x+alpha further. Here, Xmax is equivalent to the main maximum coordinate 
fmax at the time of processing lining up side-by-side, and calls the submaximum coordinate hereafter. 
"0032] ** a case — step S — shift to step S50 from 42, set the recording start point P as a point (Xmax, 0) like 
:he case of ** in a lining-up-side-by-side processing flow, and perform image exposure at step S51. Here, the 
submaximum coordinate Xmax is the value which added spacing alpha to the maximum coordinate of the 
direction of vertical scanning of the record image of a pre-vertical-scanning field. Next, at step S52, the 
Following image sets Y coordinate Yc of the recording start point P as y+beta, assuming that it is recorded on 
the same vertical-scanning field as the record image recorded at this step S51, and makes the submaximum 
coordinate Xmax Xc+x+alpha further. 

[0033] ** a case — step S — shift to step S48 from 42, and perform image exposure by making a coordinate 
'Xc, Yc) into the recording start point P as it is like the case of ** in a lining-up-side-by-side processing flow. 
Next, at step S49 t it assumes that the following image is recorded on the same vertical-scanning field, the 
coordinate (Xc, Yc) of the recording start point P is set up, and what added spacing alpha to the maximum 
coordinate of the direction of vertical scanning among the record images of this vertical-scanning field is further 
set up as the submaximum coordinate Xmax. Example] besides [ In said example, although this invention was 
applied to the output machine for platemaking, this invention is applicable to other image recording equipments, 
such as an image output unit for the mask patterns of the printed circuit board which records two or more 
images. 
[0034] 

[Effect of the Invention] Since the array direction of an image is acquired, an image starting position is defined 
according to the array direction and the record size of an image which were obtained and an image is recorded 
on a record medium, an image is recordable with the image recording equipment concerning this invention 
without futility to the record medium with which magnitude was limited, as explained above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to image recording equipment and the image recording equipment 
which records two or more images on a record medium one by one especially. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The image recording equipment for platemaking called an imagesetter and an 
output scanner carries out sequential exposure record of two or more images at the sensitive film (it is only 
hereafter described as a film) which is a record medium. Since two or more of these images have various record 
size, if the record location of each image is not determined taking the record size of two or more images into 
consideration, its field by which image formation is not carried out will increase, consequently its useless part of 
a film will increase. 

[0003] Then, it is possible to prepare the memory which can record image data on image recording equipment in 
large quantities, to once memorize two or more image data in the memory, and to record an image one by one 
according to the record location which determined the record location of the image of these plurality with the 
record size of image data, and was determined after that. However, since a record location cannot be determined 
unless the size of two or more images of all is known required [ mass memory ], this takes long duration by the 
recording start 

[0004] For this reason, with conventional image recording equipment, the image formation field of a film is 
divided into an one direction, and two or more images are arranged and recorded one by one along that division 
field. That is, the array direction of the record image to a film is fixed, it meets in the array direction, and the 
image is assigned one by one. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the array direction of an image is acquired, an image starting position is defined 
according to the array direction and the record size of an image which were obtained and an image is recorded 
on a record medium, an image is recordable with the image recording equipment concerning this invention 
without futility to the record medium with which magnitude was limited, as explained above. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with conventional image recording equipment, since the 
array direction of a record image was being fixed, the non-record sections by which image formation is not 
carried out depending on the record size of an image may increase in number, and a film may become useless, 
for example, it is shown in drawing 8 — as — two or more image data 11-18 — if the record size of each one 
direction (for example, the main scanning direction Y) is almost the same, and the sequential record images 11-18 
are arranged to a main scanning direction Y as shown in dj__w__g_9 when the size of the other directions (for 
example, the direction X of vertical scanning) is various, the non-record section shown by hatching to the 
service area EA of a film will become large, and a useless part will increase. Therefore, only six images 11-16 can 
be recorded on the film of one sheet, but the two remaining images 17—18 must be recorded on the following film. 
For this reason, a film is consumed vainly. 

[0006] When recording the image of size as shown in drawing 8 , as shown in drawing 10 , the non-record section 
which the way which arranges images IH8 in the direction X of vertical scanning shows by hatching, i.e., the 
useless part of a film, decreases, and all the images 11-18 can be recorded on the film of one sheet. In case the 
purpose of this invention records two or more images on the record medium with which magnitude was limited, it 
is to enable it to use a record medium effectively without futility. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] The image recording equipment concerning this invention is equipment which 
records two or more images on a record medium one by one, and is equipped with the array direction acquisition 
means, the starting position decision means, and the record means. The array direction acquisition means 
acquires the array direction on said record medium of an image. A starting position decision means determines 
the recording start location of an image with the array direction and the record size of an image which were 
obtained by the array direction acquisition means. A record means records an image from the recording start 
location determined with the starting position decision means. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



OPERATION 



[Function] With the image recording equipment concerning this invention, if the array direction on said record 
medium of an image is acquired by the array direction acquisition means in case two or more images are 
recorded on a record medium one by one, a starting position decision means will determine the recording start 
location of an image with the array direction and the record size of an image which were obtained. And a record 
means records an image from the recording start location determined with the starting position decision means. 
[0009] Here, since the array direction of an image is acquired, an image starting position is defined according to 
the array direction and the record size of an image which were obtained and an image is recorded on a record 
medium, an image can be efficiently arranged to the record medium with which magnitude was limited, and the 
useless part of a record medium can be lessened. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] 

The block diagram 1 of image recording equipment shows the output machine 50 for the platemaking as image 
recording equipment by one example of this invention. The output machine 50 mainly has the box-like body case 
51, the film feed zone 52 arranged at the tooth-back side ( drawing 1 near side) of the body case 51, and the 
exposure section 53 which exposes the film supplied from the film feed zone 52, and records an image on a film. 
The configuration exposure section 53 of the exposure section consists of an exposure head 3 which exposes 
the cylinder 1 which equips a peripheral face with the supplied film 2, the motor 1 2 which carries out the rotation 
drive of the cylinder 1 in a main scanning direction Y, and the film 2 held at the cylinder 1 with the light 
according to image data, and a head migration device 15 in which the exposure head 3 is driven in the direction 
X of vertical scanning, as shown in drawing 2 . Between the cylinder 1 and the film feed zone 52, the film 
attachment-and-detachment device which is not illustrated is arranged. A film attachment-and-detachment 
device performs supply and discharge of the film to a cylinder 1. 

[001 1] The exposure head 3 consists of movable carriages 7 to which the zoom lens 5, and LED array 4 and 
zoom lens 5 for carrying out image formation of the image of the light emitting device of LED array 4 which has 
two or more light emitting devices, and LED array 4 to a film 2 are being fixed. The head migration device 1 5 
consists of a motor 10, a ball thread 8 by which a rotation drive is carried out by the motor 10, one pair of rails 9 
(only one side is illustrated) arranged in parallel with the direction X of vertical scanning, and a ball nut (not 
shown) which it is fixed to a movable carriage 7 and screwed in a ball thread 8. The migration device 1 5 moves 
the exposure head 3 in the direction X of vertical scanning by driving a motor 10. 

[0012] Motors 10 and 12 output the encoder signals EX and EY from the encoders 1 1 and 13 which drive control 
was carried out in response to driving signals VX and VY f and were formed in each. The encoder signals EX and 
EY show the X coordinate of the exposure location by the exposure head 3, and Y coordinate, respectively. An 
image can be exposed to the effective image field 20 of a film 2 by carrying out luminescence control of LED 
array 4 by the above configuration, based on image data, while a cylinder 1 rotates to a main scanning direction 
Y and the exposure head 3 moves in the direction X of vertical scanning by the motor 10 from a motor 12. In 
addition, the film 2 with which the image was exposed is developed by the developing machine (not shown). 
The control-block Fig. of the output machine 50 is shown in the block diagram 3 of the control section of an 
output machine. 

[0013] The output machine 50 records image data IM outputted from the system 60 which consists of an image 
reader or an image database on a film 2. This image data IM is expressed in the raster format. Moreover, the 
output machine 50 and the system 60 are connected through the interface 40. The output machine 50 has 
CPU30 for control. RAM31, ROM32, and an interface 40 are connected to CPU30 through the system bus 36, 
and CPU30 controls each load based on the control program stored in the various data and ROM32 which were 
stored in RAM31. 

[0014] in addition, the various data stored in RAM31 are the spacing alpha of the direction of vertical scanning of 
the array direction **** LAYOUT flag "time it is lining up side-by-side — the time of "H" and a vertical list — 
V" of the record image inputted from a control panel 33, and a record image, the spacing beta of the main 
scanning direction of a record image, the recording start position coordinate P (Xc, Yc), and the exposure 
position coordinate Q of the exposure head 3 (Xh, Yh). Here, that an operator should just set up according to the 
size of an image, the array direction of an image should just choose the array of the direction of vertical 
scanning, when the size of the main scanning direction of two or more record images has gathered, and the size 
of the direction of vertical scanning has, on the other hand, gathered the array of the direction of vertical 
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scanning. Moreover, it cuts and carries out, spacing of** is shown, and spacing alpha and spacing beta can be 
set [ required in order to separate two or more images recorded on the film 2 of one sheet, respectively ] as 
adjustable by the operator. Moreover, the coordinate P of a recording start point is set up by the operation 
mentioned later, and the exposure position coordinate Q is always detected by the encoder signals EX and EY 
from encoders 11 and 13. 

[0015] Each load which CPU30 controls is with the memory control section 41 and the LED mechanical 
component 43 which were connected through the system bus 36, and the motors 10 and 12 connected through a 
system bus 36 and each driver 35. The memory control section 41 performs control for writing image data IM 
inputted through an interface 40 from a system 60 in image memory 42, and control for reading image data IM 
from image memory 42, and outputting to the LED mechanical component 43. The LED mechanical component 
42 controls luminescence of LED array 4 according to image data IM outputted from the memory control section 
41. Moreover, a control panel 33 and encoders 11 and 13 are also connected to CPU30 through each interface 
34 and system bus 36. 

[0016] Thus, CPU30 outputs driving signals VX and VY to motors 10 and 12, respectively, and carries out drive 
control of each motors 10 and 12, and controls the memory control section 41 and the LED mechanical 
component 43. 

outline actuation — by such configuration, if the size x of the direction of vertical scanning of image data and 
the size y of a main scanning direction are received from a system 60, CPU30 will determine the recording start 
point P of an image by the array direction of the record image set up beforehand, and this size x and y, and it 
will drive motors 10 and 12 so that the exposure location Q of the exposure head 3 may be located in this 
recording start point P. And an image is exposed in the location determined by carrying out luminescence control 
of LED array 4 based on image data IM. 

The example of allotment in the case of arranging and recording two or more images with which record sizes 
differ in the direction X of vertical scanning on allotment drawing 4 of a record image is shown. 
[0017] The image data of two or more images by which a sequential output is carried out from a system 60 here 
IM (n) It xn(s). ( — however, n= — the size of the direction of vertical scanning of 1 , 2, : — ), and image data IM (n) 
Spacing of the main scanning direction of alpha and an adjoining record image is set to beta for spacing of the 
direction of vertical scanning of the record image which L(ies) and adjoins [ size / of Lx and a main scanning 
direction ] the size of a main scanning direction in the size of the direction of vertical scanning of yn and the 
effective image field of a film 2. 

[0018] The record image RIM (1) based on image data IM (1) is the recording start point P1 about a zero (0 0). 
The field carried put is exposed. The record image RIM (2) based on following image data IM (2) is the recording 
start point P2. Although the field shown is exposed, the Y coordinate of the recording start point P2 is the 
recording start point P1 here. It is the same and X coordinate is the size x1 of the direction X of vertical 
scanning of image data IM (1). It is the point shifted by the coordinate of having added spacing alpha. Namely, 
P2:(x1+alpha, 0) 

It becomes. Consequently, only distance alpha leaves spacing of the direction X of vertical scanning of the 
record image RIM (1) and the record image RIM (2). 

[0019] Next, since the free area of the 1st horizontal-scanning field R1 is small, the record image RIM (3) based 
on image data IM (3) is recorded on the next 2nd horizontal-scanning field R2. Here in the m-th horizontal- 
scanning field Rm (m is a positive integer) It is the field which the record image with the same coordinate of the 
main scanning direction Y of the recording start point P is formed, and is divided by the parting line parallel to 
the direction of vertical scanning. In the case of drawing 4 , the 1st horizontal-scanning field R1 It is the field 
where the 2nd horizontal-scanning field R2 contains the record image RIM (3), RIM (4), and RIM (5), including the 
record image RIM (1) and RIM (2). Therefore, recording start point P3 P3 : (0 Ymax (1)) = (0 y1+beta) 
Here, spacing beta is added to the maximum coordinate of the main scanning direction in all the record image 
fields recorded on the 1st horizontal-scanning field R1 with Ymax (1), and the main maximum coordinate is called 
hereafter. This is for vacating spacing beta at least between the record images of the 1 st horizontal-scanning 
field R1 and the 2nd horizontal-scanning field R2. 

[0020] the following — the same — carrying out — the recording start point P4 of the image data of image data 
IM (4) and IM (5), and P5 P4 : (x3+alpha, y1+beta) 
P5 : (x3+x4+2 and alpha, y1+beta) 

It becomes. Furthermore, when recording image data IM (6) on this film 2, if the formula of Ly-Ymax(2) >=y6 is 
filled, it can record on the 3rd horizontal-scanning field R3, but since it is unrecordable in an effective image field 
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if not filled, it records on the new film 2. 

The processing flow which starts one example of this invention at processing flow drawing 5 is shown. This 
processing flow shows the contents of the control program stored in ROM32. 

[0021] First initial setting is performed at step S1. Here, a LAYOUT flag is arranged at "stable ranking and 
hierarchy (H)'\ and the exposure head 3 and a cylinder 1 are arranged at a zero. Moreover, the recording start 
point P (Xc, Yc) is set as a zero (0 0). At step S2, the array direction (LAYOUT) of the spacing alpha of the 
direction X of vertical scanning between adjoining record images, the spacing beta of a main scanning direction 
Y, and the record image which were inputted from the control panel 33 is received, and the received data are 
stored in RAM31. 

[0022] The film feed zone 52 and a film attachment-and-detachment device are controlled by step S3, and a 
cylinder 1 is equipped with a film 2 at it. In step S4, when it judges whether there was any input of discharge of a 
film 2 of directions from a control panel 33 and there are directions of discharge of a film 2, it shifts to step S5, 
a film 2 is discharged from a cylinder 1, and this processing flow is ended. 

[0023] When there are no discharge directions of a film 2, it shifts to step S6 from step S4. It waits for 
directions of the image recording from a system 60 at step S6. When it is judged that there were directions of 
the image recording from a system 60, it shifts to step S7 and the size x of the direction of vertical scanning of 
image data IM and the size y of a main scanning direction are received from a system 60. At step S8, in stable- 
ranking (direction array of vertical scanning) processing (LAYOUT flag = "H"), the array direction of a record 
image is shifted to step S9 with reference to the LAYOUT flag of RAM31, in vertical list (main scanning direction 
array) processing (LAYOUT flag = "V"), it shifts to step S10, and it performs image recording. After these 
processings finish, it waits for return, discharge directions of a film, or directions of the following image recording 
to step S4. 

[0024] The detail of the lining-up-side-by-side processing flow of step S9 is shown in drawing 6 . First, a 
recording start location judges whether in which case of the following three cases, it corresponds at steps S21 
and S22. these three cases — ** — the case where an image is recorded on the following film. 
** When an image is recorded on a different horizontal-scanning field from said image transcription image. 
[0025] ** When an image is recorded on the same horizontal-scanning field as said image transcription image, 
coming out — it is — formula the case where Yc+y>Ly is filled — the case (step S21 is Yes) of **, and formula 
Yc+y<=Ly — and — the case where Xc+x>Lx is filled — the case (for step S21 , No and step S22 are No) of **, 
and formula Yc+y<=Ly — and — When filling Xc+x<=Lx, it is judged as the case (step S22 is Yes) of **, 
respectively. It is the coordinate location of the recording start point P at the time of assuming that an image is 
recorded on the horizontal-scanning field as the record image recorded last time where Xc and Yc are the same 
here. 

[0026] ** a case — the present and a cylinder 1 — equipping — having — **** — a film — two — **** — a 
free area — being few — since — a degree — in order to record on a film, shift to step S23 from step S21, 
discharge the film 2 with which the cylinder 1 is equipped, and equip a cylinder 1 with the new film 2 at step S24. 
Furthermore, at step S25, the recording start point P is changed into a zero, and step S26 performs image 
exposure. Next, at step S27, the following record image sets up X coordinate Xc of the recording start point P, 
assuming that it is recorded on the same horizontal-scanning field as the record image recorded at this step S26 
(making Xc into x+alpha), and makes the main maximum coordinate Ymax y+beta further. However, Y coordinate 
Yc of the recording start point P does not need to change. 

[0027] ** a case — last time — recording — having had — record — an image — containing — having — 
horizontal scanning — a field — **** — a free area — being few — since — a degree — in order to record on 
a horizontal-scanning field, shift to step S30 from step S22, set the recording start point P as a point (0 Ymax), 
and perform image exposure at step S31. Here, the main maximum coordinate Ymax is the value which added 
spacing beta to the maximum coordinate of the main scanning direction of the record image of a pre-horizontal- 
scanning field. Next, at step S32, the following image sets up X coordinate Xc of the recording start point P, 
assuming that it is recorded on the same horizontal-scanning field as the record image recorded at this step S31 
(Xc is made into x+alpha), and makes the main maximum coordinate Ymax Yc+y+beta further. However, it is not 
necessary to change Y coordinate Yc of the recording start point P like the case of **. 
[0028] ** a case — last time — recording — having had — record — an image — containing — having — 
horizontal scanning — a field — being the same — horizontal scanning — a field — recording — a sake — step 
S — shift to step S28 from 22, and perform image exposure by making a coordinate (Xc, Yc) into the recording 
start point P as it is. Next, X coordinate Xc of the following recording start point P is set up, assuming that it is 
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recorded on the same horizontal-scanning field as the record image with which the following image was recorded 
at this step S29 at step S29 (Xc is made into Xc+x+alpha), and what added spacing beta to the maximum 
coordinate of a main scanning direction among all the record images of this horizontal-scanning field is further 
set up as the main maximum coordinate Ymax. 

[0029] The detail of the vertical list processing flow of step S10 is shown in drawin g 7 . Vertical list processings 

are step S41 - step S52, perform processing of step S21 - step S32 lining up side-by-side, and same 

processing, and replace the X coordinate and Y coordinate in a lining-up-side-by-side processing flow. Here, a 

recording start location judges whether in which case of the following three cases, it corresponds at steps S41 

and S42. these three cases — ** — the case where an image is recorded on the following film. 

[0030] ** When an image is recorded on a different vertical-scanning field from said image transcription image. 

** When an image is recorded on the same vertical-scanning field as said image transcription image. 

coming out — it is — formula the case where Xc+x>Lx is filled — the case (step S41 is Yes) of **, and formula 

Xc+x<=LX — and — the case where Yc+y>Ly is filled — the case (for step S41 , No and step S42 are No) of **, 

and formula Xc+x<=Lx — and — When filling Yc+y<=Ly, it is judged as the case (step S42 is Yes) of **, 

respectively. 

[0031] ** a case — step S — shift to step S43 from 41, discharge the film 2 with which the cylinder 1 is 
equipped like the case of ** in a lining-up-side-by-side processing flow, and equip a cylinder 1 with the new film 
2 at step S44. Furthermore, at step S45, the recording start point P is changed into a zero, and step S46 
performs image exposure. Next, at step S47, the following image sets Y coordinate Yc of the recording start 
point P as y+beta, assuming that it is recorded on the same vertical-scanning field as the record image recorded 
at this step S46, and makes Xmax x+alpha further. Here, Xmax is equivalent to the main maximum coordinate 
Ymax at the time of processing lining up side-by-side, and calls the submaximum coordinate hereafter. 
[0032] ** a case — step S — shift to step S50 from 42, set the recording start point P as a point (Xmax, 0) like 
the case of ** in a lining-up-side-by-side processing flow, and perform image exposure at step S51. Here, the 
submaximum coordinate Xmax is the value which added spacing alpha to the maximum coordinate of the 
direction of vertical scanning of the record image of a pre-vertical-scanning field. Next, at step S52, the 
following image sets Y coordinate Yc of the recording start point P as y+beta, assuming that it is recorded on 
the same vertical-scanning field as the record image recorded at this step S51, and makes the submaximum 
coordinate Xmax Xc+x+alpha further. 

[0033] ** a case — step S — shift to step S48 from 42, and perform image exposure by making a coordinate 
(Xc, Yc) into the recording start point P as it is like the case of ** in a lining-up-side-by-side processing flow. 
Next, at step S49, it assumes that the following image is recorded on the same vertical-scanning field, the 
coordinate (Xc, Yc) of the recording start point P is set up, and what added spacing alpha to the maximum 
coordinate of the direction of vertical scanning among the record images of this vertical-scanning field is further 
set up as the submaximum coordinate Xmax. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the output machine for the platemaking as image recording equipment by 
one example of this invention. 

[ Drawing 2] The perspective illustration of the exposure section. 
[ Drawing 3] The control-block Fig. of an output machine. 

[Drawing 4] Drawing explaining the allotment condition of two or more images. 
[Drawing 5] The control flow chart of the Maine processing of CPU. 
[ Drawin g 6] The control flow chart of processing lining up side-by-side. 
[ Drawing 7] The control flow chart of vertical list processing. 

[Drawing 8] Drawing showing an example of the record size of two or more images. 
[Drawing 9] The explanatory view when making an image into a vertical list. 
[ Drawing 10] The explanatory view when lining up an image side-by-side. 
[Description of Notations] 
30 CPU 

33 Control Panel 
50 Output Machine 
53 Exposure Section 
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DRAWINGS 



[ Drawing 1] 




[Drawing 3] 
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EB«W>EB-?->f Xfc »ci 9 «BB<DEBBftH£B&ft 
jei-SB*&ffi«*£*ai:, 

sttEMttfiHift Jt#a-t?*£ $ nfcE»BH*6ffiii3&» h m 

E®«SrE«ri-5E»^at, fr«;lfcWttE»l6«. 10 
[0 00 1] 

[KB±o«/!I5i»] M&E^tE, 
[0 0 0 2] 

SUKffl<Ol!ttEflbKB(^ % Eftttt»'t?fe««*7-<^A 

#E»i-3. w0>**a>BfftHU E»^>TXd5 20 

■ffc^EM«***Uttv^,-M«»* I Slx*v^* 

[0003] ^-c\ B«EBRfifcBffcr— 
KEflrCiS^ySrWt, m$k<Dm&7 T -*$:*:<D* 
^yfc:— .iJBBU *LT, Mfcr*— *0>E»1Nf Xlc 
J:9*lxb«*<DH*oE^B*:*JEU ft 
K$ixfcE»tt«(cUfcdSoriHftiif*SrE»r5r t 

«S:^li»^:T(D^>fXd^^/j:v^ 30 

[0 0 04] z\<Dtz#>. «*<OH*E»S«-Ctt, 7>r 

»o-CIR*a»^iii««rEWLrEflkU-CV^5 0 o£ 
9, 7^/uA^jrrSE»M*o"iEM*filS:HSUT. 

[0 0 0 5] 

[BHaWKftLiSfci-SBB] L*»U &&OU&E 
fiSSBTIi, EftHtfc©EW*|SiASHfiSixTV^fc. 40 
«\ Wfft<0E»f--f XlcJzoTM:, Wte*ricS*x*^* 

klLl*. H8(OTtJ;9^ m&nm&'r-? I 1 - I 
8 **v?*ud— (fc^xtf* £*2c*Ip)Y) oEi 
iMXawaffiPJ— f&^fS] BJjfe** 
fSjX) <D1MXas4*>**>"CS>5»£\ H.9fcjj*"*-J:5 
K±*5^flYU:ffifcE*!M«i i~ I 8£r§EW5 

6o<D!i& I 1 — I 6 L*»ltfc03:7-f ^-MCEB-0 so 



[0 0 0 6] 18 tciTK-r J: 5 >fciJ->f X(Dtij&£rE3irt-£ 
4§£*I4, Hi Otc^-TJ: MjfeaE*-fiix{ciii4H 1 
-I 8«rEMi-SI3:5;&s, ^ t^:^-C*i-*Eft« 

^1 l — I 8Srit6:(^7>f^A^Eft-e#5. 
W<D&&)\-±^ *#S^IS3£S^fcE»jBEft:icajftw®|ft 
£:E®i-£fgltc. E»aft:S:*Elifc*<#a^fl6ffi-e#s 

[0 0 0 7] 

[BJB«r*PR1-5fcafr<D#a] *%9i(clK5BHfeEft3£ 
Bli. «*OiB«ftJIHftE»«tf*:^E»i-536«-Cfco 

Sr«x.Tl^5. iaW*[Rl»»#a(±^ BlfeofitEEfttt 
fr±^^eM*fa*»5iW-CS>5. HlteffififtS^a 
(4, iEM*lPia»#«JcJ:o-c»e>ixfciE^I*rfiIi:W«ft 

^fc5 0 E«*a«u H*frttB*je^a-e»je*;h,fc 

E*BI^B*»fcBte*EiM-Si©-Cfca. 
[0 0 0 8] 

IflUB] *#Wfc«5WBE»*Sfi-eii. ffift<Z>Btt£r 
W*E»jBC*«cE»-r«B«-, E*J*l»j«##afc:J:?> 
MfifcpWEEftMfriTroiajiJ^^^fe^si;. Mfe 
ffi«*36^ais, »e>n^iiEW*fttiif«^E«^-rX 
£fcJ:«m«<OE»H*&ttfi*r*J£-*-3. ^IT, E^: 
^a*SM*«!fcB«:J£#a-Cft3£ 4 *tfcE»M*MfcBA* <b 

[0009] B««>EJ!l*rtl*:». fibtvfc 

E3&I*-|p] i WB^EBiM' X±r KfS UtMHtttttis 
«*e>ixBtfc3ftSE»«t«-Eft*ixS<7>-C. 
fiS^E»K*J-»CTS**J:<®lft«:iB|ff-r#. E 

[00 10] 
[XttH] 

jjrBE»£B<P«& 

0114, **W<o— JtJfi«(cJ:6liittE»3S«4: l>TO 

<D*fttr—* 5 it. *#tr—* 5 1 aWBtiO (iif 
WW) (CliB«**Xfc7-</UA«t«Jf»5 2 7^/^^ 

Bte«:E*i-5B3tett5 3 t$r±lc^LTV^o 
B3fc«<o«fiK 

3e*rpjYic:iHi<EK»i-5^— * 1 2 v-y>-^iic^ 
«F$Hfc7 ^-^ 2 SrBlftT*— ^ (c« C/i:>tT*B^i--5 
B*^ y K 3 t . y K 3 ^I"j^S^rS] X tc^tbi" 
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[0 0 11] K3I4, ttR^ASHP**-*-* 

LED7W4i, LED7 U^f 4 ^Dtif(D§J:7 
^/UA2t-^^"5fci?>(7>X— i^U^X5 LED7 

36»6>«#Six-C^S. ^-x K&ttfflftl 5 14, 1 
0 l Q\zt DECraftSftStf— A*iC8 

T^S. »»«*15ii* 1 0S:S»t5C tie 

J: K3StM*3C*IpIX(c»1IiS13:5 0 
[0 0 12]^~^10, 1214, iBfttVX, VY 

zgi-trmmmtsti. *fc, «x«xfcRi*&*xfc:=- 

^3i-5o xya-^MEX, EYt4, ^ix-^ixg*— 
> K3tc±51»3teffilt*>Xje«. YJBMISr^UT^S. 

^fSlY— ®|EU ^— * 1 OfcJ: <J*#^y K3 3&s»]jfe 
SE^lPlX^Wi-rSirt^fw, LED7W4^Iir 

H3l:, ffl*a 5 0 OfiM^ o y ^ HSr^to 
[0013] mt>m 5 0 (4, IttkRftl&fKfc 5 V MiMfc 

;*75>^&6 v^t^A 6 0 J&><bttJ;fi£ix5iIHfe 30 
^— 9 IM$r^>r/^^2(c|2^i-5t><o _ efc5o 

^LTgi^JxTi^o Hi*«5 0li. Wi«ocPU- 

3 0^ttXV^c CPU3 0tC(4, 6 
^LTRAM3 1, ROM3 2St) s >f^-7x : Y^ 

4 0 3flSftlKSix'-C*5 9. CPU 3 0(4, RAM3iCS 

^XtJ5ROM3 2fctt*fe3h/0*S»J 
»^n^9A^S<5l^T, **W«rWJ»-J-5. 

[0 0 14]/^ RAM3 1 K»|flSixT^*#1l7 f 40 
— *£I4, »fP^*^3 3d»e>AA*ttSEftBHfc^>E 
^J*^tLAYOUT77^ (WafetKO'i:* THJ , 
«afc^Ot# rvj ) , E»Wfc<offl*a^Gl0>IBIB 

P(Xc, Yc), 24t/«*— y K3 0«*ttltiaQ 
(Xh, Yh) T*£>£o w^-C, Mfc©EM*fil4* * 



FelPIa. BBBIjm* 1 tfc<£>:7 -f A 2 KEft Six 

#5, E»Bfl*&J«Wffi«P*4* J; 

D1S:££*X, BXttllSQIi. xyn-^i 1,13 

[0 0 15] CPU 3 0 36S»J»i-S#ftWtt, ^fA 
^3 6«:^LT»tt*ixfc>'=eyffl»«4 1MLE 
DISftas 4 3 3 6 Xt«r*x«x<Z> K7 

>T^3 St^U-CftJttSttfc^e— * 10,12 £T*ik 
^ y Mffffi 4 1 6 0^>(y^-7 

v^^ey 4 2i£»#i&tffc«><^»]»*, ^f^-^^y 

4 2j&»fcWfc^ tf — * IM*R^fflL,TLED»ft«4 3 
fc:U;&+5fca&^J»4:«:fT5. L E DfMbSE 4 2 14, 
y*y»j»»4 l^e>U*Sn51ftr-^ I MtaSD 
-CLEDTU^T 4<D3S*«rftd»i-5t^>t?*5. 
CPU 3 0^(4, -^n^K^^ >^-7x>fX3 
v^xfA^^ 3 6 Sr^LT^^^3 3 , xyn-^ 
11, 13 fcS«fc£;lxTV*5o 

[0016] r (Di 9 t-. CPU30I4, ^-^10, 
12lcffi»«fV-X, VY^n^tUtJ^LT, 
*10, 12«:SifMffU *fc^*y»!H9»4 1& 
U«LEDSBS4 3*«HPt5. 

CPU 3 0 14, ^rA6 0^ 

cof--rXy ^«&Rj£S;KT^SEftjMl 
OEM#fafcr<B-!Nf Xx, y tie: 4 <9 1S«^)SB«BB» 
jSPSrftSU roEftB»ttjftPl^lt*^y K3W»* 

5«> ^Lt, Ift7 - ^ I Ml:1^5V L E D 7 I^>f 4 

13 4 lc, ia»*^:Xro*ft5a*OS«SrBJ3fea6*rPlX 
[0017] ::t\ ^7^6 o^c>JHfttti*Six5 

«»OiIl&<G>iIl«x — I M (n) (fc/cU n = 
1,2, ***) , Mfe^— ^ IM (n) *7>BI*aE*rp|0-9- 

3firaBrffc««oBii3feat*iPi©*^ x$r l x , 

WX^rLy, »»-r51Bft1if«OBJjfeft*|plwiBII!l 

[0 0 18] M^-^ I M (1) ^S<3<IE»lif«R 
IM (1) 14, JRjflC (0, 0) S:E»H*&^Pi i: L^: 
®«*Cg7t^ix6 0 *^ISt-^,I M (2) I^S^5< 
IS^S^RIM (2) (4, ERSH^Pz -C^SixSW 
«»w«*Six60-C*>53ftS, wwT\ E»BB*&jRP2© 



5 



(4) 
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6 



Yffi«l4, E»WH*;KPi tract-*?), XffiWtt, B 
Pz : (xi +a, 0) 

i45o :©8ft;E»iftRIM (1) tEftWfcR 
IM (2) Offl*3lt*l6lXOBnBS(4, E&gga fcttgfrh, 

[0 0 19] HtfcT*— * IM (3) td£<5<fa^ 

MfeRIM (3) 14, fgl*3fe*««R l<Z>ffi#««i5 
/h£^CQ-C\ *©JB2±*aE«*R2JclE»**t5 0 £ 10 
CT\ Km*3t3£««Rm (mttiEWSK) £(4, Eft 
P <D±&ttfa Y OffiSWra i:E»I*35S»a $ 

0, H4©»*, «lij|t««RHl, BftSltt R I 
M (1) MR IM (2) I2±*S® 
2*4, IB^MfSR I M (3) , R I M (4) RXJR 
IM (5) **tf«#"Cfc5 0 ltdSot, K»mthjSi 
P3 (4, 

P3 : (0, Ymax (1) ) = (0, y 1+ 0 ) 

rr-C\ Ymax (l) £14, * 1 ±jfe«e«*R 1KB 20 

i\ -ixl4, KlijllEWRl 4:JB2*3fealE««R2 

[0020] ar, i^*£k it, urt^-* 1 m 

(4) , IM (5) ^Wft^— *0>E«WIttv«P4 , P 
5 14, 

P* : (x3 + a, y 1 + 0) 

Ps : (x3 +x< +2 • a, yi +j5) 30 

Iftr-^IM (6) $::(D7^;^ 
2fcE«rt-5»£\ 
L y — Ym a x (2) ^ ye 

<Bafr«fc*tfj&3£3feaE«#R 3 jcia*prii-efc5 
t*ftv^^.*ffc*^^^A2tcia»i-s 0 

^>*aa7o— f4 % rom3 2»c»jrtSixrv^*]fl9^c« 
[0021] ^r^sit, ^mm^noo 

LAYOUT77^ r«3fctMH) j K, 
K3&t/^y >-^l^^tcg2g$tv5o ^ 
fc, ISAM MAP (Xc, Yc) (0 ' 0) (cK 

5£$*x£ 0 ^x^S 2tM4, g^/l-3 3^bA^ 

±*aE*lp!Y«)|BIIB/JatflE»IB««>EJ!l*rtl (LAY 
OUT) Sttf*ttfc? f --*«rRAM3 li: 

[0 0 2 2] ^f?//S3tU 7^^ft»»5 2X so 



-f A- A 2 <D&&(D^^fcto^t-m^n, *T*y7S 5K 

84tU 7>r;UA2?ri>y V^ia>b»WLT routes 
[0 0 2 3] 7^/^2 0»ttJif^jftS/ <c ^ o fc4^|jr^ 

(4, ^y- yZ^S 7 ICf^frL, ^7A60^tISr- 
^ I M©H*S*fi©f ^ X x & t;t jfeaE*lR)Ot^ X 
:ySr£W&£. ^r:xXS8m E»iIi*a>lE?iJ*|$j 
^RAM 3 lWLAYOUT77^#iL, 
(MifeS*rp]K^J) j^I^i^ (LAYOUT77^ = 

Thj ) il^-ry^s 9lc»tTL, ^tt; (£***"|ri 
EM) (LAYOUT77^= ryj ) 14* 

^, &<Diii*E»0«^£:»o 0 

[0 0 2 4] HeiWfy^S 9 0«|^tJ : ^S^n— © 
i£*JB£r^-t-„ *i\ ^7 7XS2 1WS2 2T\ Eft 

[0025] owiaftiirifctra— <7>^*aE««Cw®«s: 
E«ers»fr. 

. "C*> 9 , *S Yc+y>Ly «r«fc-t-»£\ ®<7>^— ;* 
(^^S 2 l^Ye s) , it Yc + y^LyAo 
Xc + x > L x «:8lfci-»e\ ©CO^r-^ 
S2 1^No^0777 7'S2 2^No) , * Yc + 
y < L y Xc+x^LxW;t^ (3)c7)^- 

^ UfyXS22^Yes) , b^ttiVQWrt*. 
Z.ZX\ X c, Yc fctt v ffiEK»LfcB»Wffc£E]— ■ 
0±*3tE**KlIiflfc*:E»i-S tffijeL*:»a-<0E»HI 
MPOJSSttItfe5 0 

[0026] ®<nm^r, a«E. ^y^i K«*$ixT 

1^5 77 ^^2 Id (4, S#fiR*36S^*t^-C, ^CO^W 
/W-McEfti-Sfc** 7f^yS21^f)7fyXS2 
3lc»ffU C/yy^li^f$ntt^7^;uA2^ 

ltcSl^i-5 0 ^T5/XS2 5m CftRtt 

^PSt1RjS(c«3EU, ^xy^S 2 6-CliflftK**rfT 
?c fttC^T^y^S 2 7-CI4, 8:*oE«:@rift*s^lHl(0^ 
fy/S 2 6^E»S*LfcB»Bf»fcRI--0±jei«* 
«CE»* tu5 t«3eUTE»M*&jSP(Z>XJffi«X c ^rlS: 
3£L (Xc^x + aH) , ±i«Yma 
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teBB¥6 — 3 1 3 9 6 2 



[0027] ®<Dm&. «9iHiE»*jxfcia»Hr<ft!d^* 

«*ftldre»i-5fc»*'7 : 5'7'S 2 2*»fe^7 t y^S 3 o 
fcOTTU EftMftj&P&A (0. Yma x) KRj£ 
U -^^s 3 l T'iij^^^^tT^o 

S3 2T\ fr&mm^lsKDXTy^S 3 l"CEftS*t 
fcE^®& £ RI— 0*3fe*««tc8Ef» $ *i 5 i <E5£ IT 10 
E»BM&J&POXJffi«Xc«:Rj£L (Xc^x + att 
5) , $kt£, ±ft*««YmaxSrYc + y + Jitt 

[00 2 8] ®<E>^£-. «TlHlia«Six*:IB«lil*^** 

fy/S 2 2^^y^S 2 8l:»ff U MM (X 

c, Yc) «r*W**E»B»6APi:UTS««**rfT 

5, fti:^?^S2 9-C, JJtoWtfciS^Hlw^r' 

S 2 9-eE<»*ttfcIB*iiHki:ig— OEfe*3lE««^|a« 20 

SixSifi&LTJkOEttBHttjSPOXffiax c £R5£ 

L (Xc$:Xc + x + oit5) , Sfefc. ±»*MM 

Yma x t It, w n±&&mVLv>£.KMM1bv> o *>±: 

[0 0 2 9] B7fc*^y:/S 1 OOlKElM&S^n — 
lw*5JtSXffi«t Yl^^AnS^fc^tfcSo w 30 

rr-ii, ^f^^s4iMS42-e, Gftnttfics 
[0030] ®ffireftiiiffe&A«6M£aEk«(ciiitfe» 

T'fc 9 , it Xc+x>Lx Zmtz-fWr^, ®(Df—X 
(7f^7'S4 1dSYes) , ^ Xc + x^LX^o 40 
Yc+y>Lytritt»*, ©<Dtr-X {Xrv? 
S41iiNo^07fy^S42^No) , * X c + 
x ^ L x Yc+y^Ly ^fcf^^ ®<Dtr— 

* U7^S4 22)5Ye s) . £*ix^n«*rr5. 
[00 3 1] ®<Z>S£\ Xtv^S 4 1 j&vfcy^yXS 

U ^fy7 P S44t'lffc*7^^2$:i/y^ll: 
SrH^caEJEU, ^^y^S4 6-CB«M»*S:?t5o #: so 



5 tfiELTEftBBS&^P^ YJffiSY c 4: y + 3 tcKsg 
£ "blC, Xmax$:x + ait5. CCT\ Xm a 
xtt, «^U : &aB#tCiott53£ft^M^Yma x(C+i^ 

[0 0 3 2] ^y^S 4 2^t>^7 t y^S 

H«f£EftBI*&*P*:j& (Xmax, 0) KR^U ^ 
r-y^S 5 lTHI6B*SrtT5o ::t\ BI**ffi«X 
maxtl SttBl*3l£««^E*iif«oBI*a£*rRlw**: 
*«^BBHa*aiHLfc«-C*>5 0 W^75'7'S5 2 
"C\ ^CDli^^[Hlc0^f i y^ P S 5 1 "eE»SixfcE» 
SHfe t P3— <0BJ£*«*fc:E» * ix 5 t L TEii 
*&AP0>Yffi«Yc*:y + 0fc:R£U £<btc. BJ** 
^^Xma x£rXc + x + a tf5 0 
[0 0 3 3] ®G>»£\ ^fy^S 4 2^f>^7y7 P S 

4 8(d»frU M«l7a- tc*3l*S®a>-$r— 
lRWHcjffi« (Xc, Yc) **<D4*EftH!*M£PfcL 
TM^^^^rffPo W^7 5'7'S4 9T\ #: comfit 
ra— BJ*3t««lc:EftSix5 tfi3£UrE»Ba*6*:Pa? 
J£« (Xc f Yc) £R£U SfcK* BJ***«Xm 
a x £ LT, roBJ*3lE«*OE»iiitft<0 5 *>BJ*** 

[0 0 3 4] 

■tfc*SE*ii*lcE«»Six5o-e, *#S36SH3e$"tvfc 
B»fc*fc» LTJUIfc* < B««:E»"C# 6 e 

[H! 1 ] jSj»«tc-J:5®t6E»«Bt U-C<o 

[13 2] BftA^ftttfltAEB. 

[B3] IH*«OMP^P7^H, 

[13 4] tt»OiBfft©«?)f+«ttt«B«:KWi-5ia. 

[135] CPUO^-f Vtea^faSH^n—^-y— h. 

[13 6] «3fet5*a31<Z>fBiJ»7o— ^ + - h 0 

[13 7] KTOiroW7D-ft-F, 

[13 8] a»OHtftOE*»f"-fXo--«S:^i-|g. 

[13 9] ®««r«ffiWCLfct#ORWia. 

[131 0] Ift^tmctfct #^Ift^l3o 

[W*olftW] 
3 0 CPU 
3 3 J»^*/U 

5 0 



9 
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10 



5 3 m%u 

[Hi] [0 2] 
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[1314] 



RIM<2> 



IxaXyo 

zzzz 



2 

-2. 



(0,0) 

~Tp, 



RIM(l) 
XiXy, 



RIMC4) 
x*xy* 



P4 



RIM(3) 
/IXaXys 



LX 



> 



«* 

R1 



*2 

ffi* 

R2 



[H6] 




Ymax«-y+0 



S22 





Yes 


1 







S28 



S29 



Xc*-Xc+X + ff 
Y max <^ Max (Y max, 
Yc+y+/Q 



S30 



Xc<-0 
Y c <-YmaX 



S31 



S32 



X c *-X + a 

Ymax<-Y c +y+^ 
1 
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[[15] 



[Hi 0] 




S5 





12 



II 



"I 

Y 



15 



14 



/ / / / / 



18 



17 



0) 



- 3 1 



[13 7] 



S42 




No 



1 


, J350 




x c <- x max 






Y c <-0 





S48 
S49 



S51 



S52 



Y c «-y+£ 
xmax«-x+(v 




Yc<-Yc+y+J8 
x max M ax ( x max , 
Xc + X + ff 


Yc<-y+>8 
Xmax^-Xc+x+c 


\ 






I I 


t 



CUED 



